105 CMR: DEPARTMENT OF PUBLIC HEALTH

120.300: RADIATION SAFETY REQUIREMENTS FOR INDUSTRIAL RADIOGRAPHIC

OPERATIONS

120.301: Purpose and Scope

(A) Edablish radiation safety requirements for persons using sources of radiation for industrial
radiography,

(B) Apply to dl licensees and registrants who use sources of radiation for industrid radiography,

(C) Apply to seded radioactive sources and radiation machines, except for those regulations clearly
gpplicable only to sedled radioactive sources, and,

(D) Supplement, but do not replace, other applicable requirements of 105 CMR 120.000.

120.302:  Definitions

Asused in 105 CMR 120.300, the following definitions apply:

Annud Refresher Safety Training means areview conducted or provided by the licensee or registrant
for its employees on radiation safety aspects of industrid radiography. The review may include, as
appropriate, the results of interna audits, new procedures or equipment, new or revised regulations,
accidents or errorsthat have been observed, and should aso provide opportunities for employeesto
ask safety questions.

ANSI| means American Nationd Standards Indtitute.

Associated Equipment means equipment that is used in conjunction with a radiographic exposure
device to make radiographic exposures that drives, guides, or comesin contact with the source, (such
as, guidetube, control tube, control cable (drive cable), removable source stop, " J' tube and collimator
when it is used as an exposure head)

Cabinet Radiography meansindustria radiography conducted in an enclosure or cabinet so shielded
that doses to individua members of the public a every location on the exterior meet the limitations
specified in 105 CMR 120.221(A).

Cabinet X-Ray System means an x-ray system with the x-ray tube ingdled in an enclosure which,
independent of exigting architectura structures except the floor on which it may be placed, isintended
to:

(1) Contain at least that portion of ameateria being irradiated;

(2) Provide radiation attenuation; and,

(3) Exclude personnd from itsinterior during generation of x radiation.

Included are al x-ray sysemsdesigned primarily for the ingpection of carry-on baggage at airline,
rallroad, and bus terminals, and in Smilar facilities.

Anx-ray tube used within ashielded part of abuilding, or x-ray equipment which may temporarily
or occasionadly incorporate portable shielding, is not considered a cabinet x-ray system.

120.302: continued
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Certification meansthe authori zation by the M assachusetts Radiation Control Program (Agency) of an
individua to perform indudtria radiography in the Commonwedth of Massachusetts.

Certified Cabinet X-Ray Systern means an x-ray system which has been certified in accordance with
21 CFR 1010.2 as being manufactured and assembl ed pursuant to the provisions of 21 CFR 1020.40.

Certified Industriad Radiographer means anindividua who has met prescribed training and experience
requirements and has passed an approved examination and is authorized by the Agency, pursuant to
105 CMR 120.321(H)(2), to perform industria radiography.

Certified Industrial Radiographer Trainee means an individual who is authorized by the Agency,
pursuant to 105 CMR 120.321(H)(2), to beingtructed inindustrid radiography and who may perform
industrid radiography while under the persond supervison of a Certified Industrid Radiographer or
an gpproved Provisondly Certified Industrid Radiographer.

Collimetor means a smdl radiation shield of lead or other heavy metd which is placed on the end of
aguide tube or directly onto a radiographic exposure device to restrict the Size of the radiation beam
when the sealed source is cranked into position to make a radiographic exposure.

Control Cable (Drive Cable) means the cable that is connected to the source assembly and used to
drive the source from and return it to the shielded position.

Control Mechanism (Drive Mechanism) means adevicethat enablesthe source assembly to be moved
from and returned to the shielded position. A drive mechanism is aso known as a crank assembly.

Control tube meansa protective sheath for guiding thedrive cable. The control tube connectsthedrive
mechanism to the radiographic exposure device.

Crank-Out Device meansthe cable, protective sheath, and hand crank used to move the sealed source
from the shielded to the unshielded position to make an industria radiographic exposure.

Enclosed Radiography means industrid radiography conducted in an enclosed cabinet or room and
includes cabinet radiography and shielded room radiography.

Exposure Head means a device that |ocates the gamma radiography sealed source in the selected
working position. An exposure head is also known as a source stop.

Guide Tube means aflexible or rigid tube, such asa "J' tube, for guiding the source assembly and the
attached control cable from the exposure device to the exposure head. The guide tube may aso
include the connections necessary for attachment to the exposure device and to the exposure head.

|.D. Card means the Agency document issued pursuant to 105 CMR 120.321(C).

Indudtrial Radiography means the examination of the macroscopic Sructure of materids by
nondestructive methods using sources of radiation derived from radioactive materids or radiation
machines. For purposes of 105 CMR 120.300, industria radiography does not include radiography
performed with Lixiscopes or cabinet x-ray systems, nor does it include computed tomography or
computer-based digita radiography in which the useful beam of radiation is collimated to detectors.

Indudtrial Radiography -Radiation Machines means the process of performing industria radiography
using radiation producing machines.

|ndugtrial Radiography -Radioactive Materials meansthe processof performing industrial radiography
using radioactive materids.
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Lay-barge Radiography meansindudtria radiography performed on any water vessd used for laying
pipe.

L ixiscope means a portable light-intensfied imaging device using iodine-125 as a sedled source.

Lock-Out Survey means a radiation survey performed to determine that a sedled source isin its

shielded position. The lock-out survey is performed before moving the radiographic exposure device
or source changer to anew location or securing the radiographic exposure device or source changer.

Offshore Platform Radiography means industria radiography conducted from a platform over abody
of water.

Permanent Radiographic Indalation means an inddlatiion or structure designed or intended for
radiography and in which radiography isregularly performed.

Persona Supervision means supervison provided by a Certified Industriad Radiographer or an
approved Provisondly Certified Industria Radiographer who is physicaly present at the Ste where
sources of radiation and associated equipment are being used, visudly evauating the performance of
the Certified Industrid Radiographer Trainee and in such proximity that immediate assstance can be
given if required.

Provisondly Certified Industrial Radiographer means an individuad who was employed asanindudtrid
radiographer prior to July 1, 1999 and who is authorized by the Agency, pursuant to 105 CMR
120.321(H)(3), to perform industriad radiography.

Radiation Machine means any device cgpable of producing ionizing radiation except those which
produce radiation only from radioactive materid.

Radiation Safety Officer means an individua named by the licensee or registrant who has aknowledge
of, respongbility for, and authority to enforce appropriate radiation protection rules, sandards, and
practices on behdf of the licensee and/or registrant and who meets the requirements of 105 CMR
120.380 and 120.005.

Radiographer means any individua who performs or persondly supervises industria radiographic
operations and who is responsible to the licensee or registrant for assuring compliance with the
requirements of 105 CMR 120.000 and d| license and/or certificate of registration conditions.

Radiographer Trainee means any individua who has successfully completed the training and testing
requirements of 105 CMR 120.320(A) and who uses sources of radiation and related handling tools
or radiation survey instruments under the persond supervison of aradiographer trainer.

Radiographic Exposure Device means any instrument containing ased ed source fastened or contained
therein, in which the seded source or shielding thereof may be moved, or otherwise changed, from a
shielded to unshielded position for purposes of making aradiographic exposure (AKA camera).

Radiographic Personnel means any radiographer or radiographer trainee.

Sealed Source means any radioactive materia that is used as a source of radiation and is encased in
a cagpsule designed to prevent leakage or escape of the radioactive materid (AKA pill).

Shielded Position means the location within the radiographic exposure device or storage container
which, by manufacturer's design, is the proper location for storage of the sealed source.

S-tube means atube through which the radioactive source travel swhen ins de aradiographic exposure
device,
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Shielded-Room Radiography means indudtria radiography conducted in a room so shielded that
radiationlevelsat every location on the exterior meet thelimitationsspecified in 105 CMR 120.221(A).

Source Assembly means a component to which the sedled source is affixed or in which the seded
sourceis contained. The source assembly includes the sedled source (AKA pigtall).

Source Changer means adevice designed and used for replacement of sedled sourcesin radiographic
exposure devices, including those source changers adso used for trangporting and storage of sedled
SOUrces.

Storage Area means any location, facility, or vehicle which is used to store, to trangport, or to secure
aradiographic exposure device, astorage container, or aseded sourcewhenitisnot in useand which
is locked or has a physical barrier to prevent accidenta exposure, tampering with, or unauthorized
remova of the device, container, or source.

Storage Container means a device other than a source changer in which seded sources are stored.

Temporary Job Site means any location where industrid radiography is performed other than the
location(s) listed in a specific license or certificate of regidtration.

Transport Container means a package that is designed to provide radiation safety and security when
sedled sources are trangported and meets al agpplicable requirements of the U.S. Department of
Trangportation.

Underwater Radiography means industrid radiography performed when the radiographic exposure
device and/or related equipment are benegth the surface of the water.

Exemptions

120.310:

(A) Certified cabinet x-ray systems are exempt from the requirements of 105 CMR 120.300 except
for the requirements of 105 CMR 120.337(C) and (D).

(B) Industrid uses of lixiscopes are exempt from the rules in 105 CMR 120.300. Lixiscope useis
regulated under 105 CMR 120.100.

Records of Receipt, Transfer, and Disposal of Sources of Radiation

120.311:

Each licensee and regigtrant shal maintain records showing the recaipt, transfer, and disposa of
sources of radiation. These records shdl include the date, the individuad making the record, the
radionuclide, number of curies, and make, model, and serial number of each source of radiation and
device, asgppropriate. Records shal be maintained for Agency ingpection until disposal isauthorized

by the Agency.

Limitson Leves of Radiation for Radiographic Exposure Devices, Source Changers, and

120.312:

Transport Containers

The maximum exposure rate limits for storage containers and source changers are 2 mSv/hr (200
mrem/hr) at any exterior surface, and 0.1 mSv/hr (10 mrem/hr) a 1 meter from any exterior surface
with the sedled source in the shielded position.

Locking of Sources of Radiation

7/9/99

(A) The control pand of each radiation machine shall be equipped with alocking device which will
prevent the unauthorized use of an x-ray system or theaccidenta production of radiation. Theradiation
machine shall be kept locked and the key removed at dl times except when under the direct visud
surveillance of aradiographer or radiographer trainee, or an individua specifically authorized by the

Agency.
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120.312: continued

(B) Each radiographic exposure device, storage container, and source changer shal have alock or
outer lockable container designed to prevent unauthorized or accidental removal or exposure of a
sedled source. Each exposure device and source changer shall be kept locked and, if akeyed lock,
the key removed a al times except when under the direct visud surveillance of a radiographer or
radiographer trainee, or an individua specificaly authorized by the Agency.

(C) Each radiographic exposure device, storage container, and source changer shdl be locked and
the key removed from any keyed lock prior to being transported from oneloceation to another and aso
prior to being stored at a given location.

(D) The sedled source shal be secured in its shidlded position by locking the exposure device or
securing the remote control each time the sealed source is returned to its shielded position. Then a
survey shdl be performed to determinethat the sealed sourceisin the shiel ded position pursuant to 105
CMR 120.333(B).

120.313: Storage Precautions

(A) Locked radiographic exposure devices, source changers, storage containers, and transport

containers that contain sedled sources and radiation machines used in industrid radiography shdl be
physicaly secured to prevent tampering or remova by unauthorized personndl.

(B) Radiographic exposure devices, source changers, or trangport containersthat contain radioactive
materid shal not be stored in resdentid locations. This requirement does not apply to storage of
radioactive materia in avehicle in trangt for use a temporary job stes, if the licensee complies with
105 CMR 120.313(C), and if the vehicle does not congdtitute a permanent storage location as
described in 105 CMR 120.313(D).

(©) If avehicleisto be used for storage of radioactive materia, avehicle survey shal be performed
after securing radioactive materia in the vehicle and before transport to ensure that radiation levels do
not exceed the limits specified in 105 CMR 120.221(A) at the exterior surface of the vehicle,

(D) A dorage or use location is permanent if radioactive materid is stored at the location for more
than 90 days and any one or more of the following applies to the location:
(1) Telephone sarviceis established by the licensee;
(2) Indugrid radiographic services are advertised for or from the location;
(3) Industria radiographic operationsare conducted at other sitesdueto arrangements madefrom
the location.

120.314: Radiation Survey Insruments

(A) The licensee or regigrant shal maintain sufficient cdibrated and operable radiation survey
ingruments to make physica radiation surveys as required by 105 CMR 120.300 and 120.225(A).
Instrumentation required by 105 CMR 120.300 shall have arange from 0.02 mSv/hr (2 mremv/hr)
through 0.01 Sv/hr (1 remv/hr).

(B) Eachradiation survey instrument shdl be cdibrated:
(1) By aperson licensed or registered by the Agency, another Agreement State, a Licensing
State, or the U.S. Nuclear Regulatory Commission to perform such service,
(2) At energies appropriate for the licenseg's or registrant's use;
(3) Atintervds not to exceed Sx months and after each instrument servicing other than battery
replacement;
(4) Todemondgrate an accuracy within plus or minus 20%; and,
(5) At two paints located approximately a and b of full-scale on each scde for linear scae
indruments; a midrange of each decade, and at two points of at least one decade for logarithmic
scde ingruments, and for digital instruments, a three points between 0.02 and 10 mSv/hr (2 and
1,000 mrem/hr).

(C) Records of these cdibrations shal be maintained for Agency inspection for five years after the
cdibration date.
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120.314: continued

(D) Eachradiation survey ingrument shdl be checked with aradiation source at the beginning of each
day of use and at the beginning of each work shift to ensure it is operating properly.

120.315: Reguirements for Equipment Used in Industrial Radiographic Operations

7/9/99

(A) Conformance with ANSI Standards. Equipment used inindustrid radiographic operations shdll
mest the following minimum criteria
(1) Each radiographic exposure device, source assembly, sealed source, and associated
equipment shal meet the criteria set forth by ANS| N432-1980.
(2) Radiation machines manufactured after January 10, 1992 used in industrid radiographic
operations shall be certified at the time of manufacture to meset the criteria set forth by ANS
N537- 1976, except accelerators used in industria radiography.
(3) All radiographic exposure devices and associated equipment in use after January 10, 1996,
must comply with the requirements of 105 CMR 120.315.
(4) Inlieu of subparagraph 105 CMR 120.315(A)(1), equipment used in industrial radiographic
operations need not comply with 8 8.9.2(c) of the Endurance Test in ANSI N432-1980, if the
prototype equipment has been tested using a torque vaue representative of the torque that an
individua using the radiography equipment can redidticaly exert on the lever or crankshaft of the
drive mechaniam.
(5) Engineering andysis may be submitted by a licensee to demondirate the applicability of
previoudy performed testing on similar individua radiography equipment components.  Upon
review, the agency may find this an acceptable dternative to actud testing of the component in
accordance with 105 CMR 120.315(A)(2).

(B) Labding.
(1) Each sedled source or source assembly shdl have attached to it or engraved in it a durable,
legible, vishle labe with the words "DANGER. RADIOACTIVE." and a unique serid number.
The label shdl not interfere with the safe operation of the radiographic exposure device and
associated equipment.
(2) Each radiographic exposure device and trangport container shal have permanently attached
to it adurable, legible, clearly visble label(s) that has, as aminimum, the sandard trefoil radiation
caution symbol conventiona colors, for example, magenta, purple or black on a yelow
background, havingaminimum diameter of 25 millimeters, and thefollowingwording"CAUTION.
RADIOACTIVE MATERIAL. NOTIFY CIVIL AUTHORITIES (OR NAME OF
COMPANY)" or "DANGER. RADIOACTIVE MATERIAL. NOTIFY CIVIL
AUTHORITIES (OR NAME OF COMPANY)."
(3) Each radiographic exposure device shdl have attached to it one or more durable, legible,
clearly visble labels which show the manufacturer's name, the rated capacity in curies (or
becquerels), the mass of the devicewithout removable accessories, and themassof uranium, if any,
used as shidding. The following information about the sedled source shdl adso be shown: (A)
radionuclide chemica symbol and mass number, (B) activity and the date on which thisactivity was
measured, (C) modd number and serid number, (D) manufacturer of the sealed source, and (E)
licensee's name, address, and telephone number.
(4) Radiographic exposure devices intended for use as Type B transport containers, shall meset
the applicable requirements of 10 CFR Part 71.
(5) Each vehicle usad to transport radioactive materid or radiation machines for temporary job
Steusemust display durable, clearly visble placardsand/or labe s showing thelicensegsname, and
the city or town where the licenseg's main business office is located.
(6) Modification of any exposure devices and associated equipment is prohibited, unless the
design of any replacement component, including source holder, source assembly, controlsor guide
tubes would not compromise the design safety features of the system.

(C) Peformance Requirements. Inaddition to the requirements specified in 105 CMR 120.315(A)
and (B), the following requirements apply to radiographic exposure devices, source assemblies, and
associated equipment that allow the source to be moved out of the device for routine operations or to
source changers:
(1) The coupling between the source assembly and the control cable must bedesignedinsucha
manner that the source assembly will not become disconnected if cranked outside the guide tube.
The coupling must be such that it cannot be unintentionally disconnected under norma and
reasonably foreseeable abnormal conditions.
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120.315:; continued
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(2) The device must automaticaly secure the source assembly when it is cranked back into the
fully shidded postion within the device. This securing syssem may only be released by means of
a ddliberate operation on the exposure device.
(3) The outlet fittings, lock box, and drive cable fittings on each radiographic exposure device
must be equipped with safety plugs or covers which must be ingtaled during storage and
trangportation to protect the source assembly from water, mud, sand or other foreign matter.
(4) Each sedled source or source assembly must have attached to it or engraved on it, adurable,
legible, visible label with the words:
"DANGER -- RADIOACTIVE."

The label must not interfere with the safe operation of the exposure device or associated
equipment.
(5) The guide tube must be able to withstand a crushing test that closely approximates the
crushing forces that are likely to be encountered during use, and be able to withstand a kinking
res stance test that closdly approximatesthe kinking forcesthat arelikely to be encountered during
use..
(6) Guide tubes must be used when moving the source out of the device.
(7) An exposure head, endcap, or smilar device designed to prevent the source assembly from
passing out of the end of the guide tube shall be atached to the outermost end of the guide tube
during radiographic operations.
(8) Theguide tube exposure head connection must be able to withstand the tensile test for control
units specified in ANSI N432-1980.
(9) Source changers must provide a system for ensuring that the source will not be accidentaly
withdrawn from the changer when connecting or disconnecting the drive cable to or from asource
assembly.

(D) Lesk Testing.

(1) Each seded source shdl be tested for leakage at intervas not to exceed sx months. In the
absence of acertificate from atransferor indicating that atest has been made within the Sx-month
period prior to the transfer, the sealed source shal not be put into use until tested.

(2) Thelesk test shdl be capable of detecting the presence of 185 Bq (0.005 microcuries) of
removable contamination on the sedled source. An acceptable leak test for seded sourcesin the
possession of aradiography licensee would be to test at the nearest accessible point to the sealed
source storage position, or other appropriate measuring point, by a procedure to be approved
pursuant to 105 CMR 120.126(A)(5). Records of leak test results shal be kept in units of
becquerels or microcuries and maintained for ingpection by the Agency for five years after it is
made.

(3) Any test conducted pursuant to 105 CMR 120.315(D)(1) and (2) which reveal sthe presence
of 185 Bq (0.005 microcuries) or more of removable radioactive material shal be consdered
evidencethat the sealed sourceislesking. Thelicensee shdl immediatdly withdraw the equipment
involved from use and shdl cause it to be decontaminated and repaired or to be disposed of in
accordance with regulations of the Agency. Within five days after obtaining results of thetest, the
licensee shdl file areport with the Agency describing the equipment involved, the test results, and
the corrective action taken.

(4) Each exposuredeviceusng DU shiddingandan™S' tube configuration shal betested for DU
contamination at intervas not to exceed 12 months. The andysis must be capable of detecting the
presence of 185 Bq (0.005 microcuries) of radioactive materia on the test sample and must be
performed by a person specificaly authorized by the Commission or an Agreement State to
perform the analysis. Should such testing reved the presence of DU contamination, the exposure
device mugt be removed from use until an evauation of the wear of the S-tube has been made.
Should the evaluation reved that the S-tubeisworn through, the device may not beused again. DU
shielded devices do not have to be tested for DU contamination while in storage and not in use.
Before usng or transferring such a device, however, the device must be tested for DU
contamination, if the interval of storage exceeds 12 months. Each licensee shdl maintain records
of leak testing of sedled sources and devices containing DU. The licensee shdl retain each record
for agency ingpection for five years from the date of the legk test.
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120.315:; continued

(5) An gpplicant or licensee who desires to conduct its own tests for leakage or contamination
shdl establish proceduresto befollowed when testing seal ed sourcesfor leakage or contamination
and shall submit adescription of such proceduresto the Agency for approva. Thedescription shal
include the:

(@ Instrumentation to be used;

(b) Method of performing the tests, and

(©) Pertinent experience of the individua(s) who will perform the test.

(E) Limitaion The replacement of any sealed source fastened to or contained in a radiographic
exposure device and lesk testing, repair, tagging, opening, or any other modification of any seded
source shdl be performed only by persons specificaly authorized to do so by the Agency, the U.S.
Nuclear Regulatory Commission (NRC), or an Agreement State.

120.316:  Quarterly Inventory

Each licensee and regigtrant shdl conduct a quarterly physicd inventory to account for al sources
of radiation received or possessed. Sources of radiation include radiographic exposure devices
containing depleted uranium. Theinventory records shal be maintained for Agency ingpection for five
years from the date of the inventory. Records shdl include the manufacturer, modd number, serid
number, radionuclide, number of curies, and location of each source of radiation, the date of the
inventory, and name of the individuad making the inventory.

120.317: Utilization Logs

120.318:

Each licensee and regigrant shal maintain current logs of the use of each source of radiation. The
logs shdl indude:

(A) A unique identification (e.g., serid number) of each radiation machine, each radiographic
exposure device in which a sedled source is located, and each sealed source;

(B) The name of the radiographer using the source of radiation;
(C) Thelocation(s) where each source of radiation is used and dates of use; and,

(D) Thedate(s) each source of radiation isremoved from storage and returned to storage. For fixed
inddlations, the date(s) each source of radiation is energized or used and the number of exposures
made. Utilization logs may be kept on form MRCP 120.300-2, Utilization Log, or on clear, legible
records containing al the information required by 105 CMR 120.317(A) through (D). Copies of
utilization logs shdl be maintained for Agency ingpection for five years. The records shal be kept at
the location specified by the license or certificate of registration.

Inspection and Maintenance

7/9/99

(A) Eachlicenseeor registrant shall perform visual and operability checkson survey meters, radiation
meachines, radiographi c exposure devices, transport and storage containers, associated equipment and
source changers before use on each day the equipment isto be used to ensure that the equipment is
in good working condition, that the sources are adequately shielded, and that required labeling is
present. Survey ingtrument operability must be performed using check sources or other appropriate
means. If equipment problems are found, the equipment must be removed from service until repaired.

(B) Atleast quarterly, each licensee and registrant shal ingpect and repair components affecting safety
associated with radiation machines, radiographic exposure devices, transport containers, and source
changers. These components shall be maintained in accordance with manufacturers specifications.
Records of ingpection and maintenance shdl be maintained for Agency inspection for five years from
the date of the ingpection. This program shdl cover, as a minimum, the items listed in 105 CMR
120.396: Appendix B, and inspection and maintenance necessary to maintain the Type B packaging
used to trangport radioactive materias. The ingpection and maintenance program must include
procedures to assure that Type B packages are shipped and maintained in accordance with the
certificate of compliance or other gpprova.

105 CMR - 407



105 CMR: DEPARTMENT OF PUBLIC HEALTH

120.318: continued

(C) Records of equipment problems and of any maintenance performed in accordance with 105
CMR 120.318(A) or (B) shdl be made and maintained for five years.

120.319: Permanent Radiographic Instdlations

(A) Permanent radiographic ingalations shdl have high radiation area entrance controls of the type
described in 105 CMR 120.227(A)(2) and (3) and (B).

(B) Each entrance that is used for personne access to the high radiation area shdl have both
congpicuous vishble and audiblewarning sgnasto warn of the presence of radiation. Thevishblesignd
shdl be activated by radiation. The audible sgnal shall be activated when an attempt is made to enter
the ingtdlation while the source is exposed.

(C) Thecontrol device or darm system shall be tested for proper operation with asource of radiation
a the beginning of each day of equipment use. The test shal include a check for the visble and/or
audible sgnas. Entrance control devicesthat reducetheradiation level upon entry asdescribed in 105
CMR 120.227(A)(1) shal be tested monthly. If a control device or darm system is operating
improperly, it shdl beimmediately labeled as defective and repaired within seven calendar days. The
facility may continue to be used during this seven-day period, provided the licensee or registrant
implementsthe continuous surveillance requirements of 105 CMR 120.331, ensuresthat radiographic
personnd use an darming ratemeter, and complies with the requirements of 105 CMR 120.330(B).
Records of these tests shdl be maintained for Agency inspection for five years.

120.320:  Training and Teding
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(A) Radiographer Trainee Requirements. The licensee or registrant shal not permit any individud to
act as aradiographer trainee unless such individua
(1) has been certified by the Agency pursuant to 105 CMR 120.321(H)(2) for the class of
radiography (i.e., radioactive materials, radiation machines, or both) that the licensee or registrant
is authorized to perform and such certification has neither expired nor been suspended or revoked
by the Agency;
(2 hasrecaved copies of and ingtructions in the requirements described in the regulations
contained in 105 CMR 120.300 and the applicable sections of 105 CMR 120.100, 120.200,
120.750 , and applicable DOT regulations as referenced in 105 CMR 120.770, a copy of the
license or certificate of regigtration issued to thelicensee or registrant and copiesof and instructions
in the licensee' s or registrant’ s operating and emergency procedures,
(3) has been indructed in the use of the licensee's or registrant’s sources of radiation,
radiographic exposure devices, associated equipment, related handling tools and radiation survey
indruments that may be employed in indudtrid radiographic assgnments; and,
(4) has demongrated, to the satisfaction of the licensee or regigtrant, an understanding of the
indructions provided pursuant to 105 CMR 120.320(A)(2) and (3) as evidenced by successful
completion of awritten or ord test and afield examination on the subjects covered.

(B) Radiographer Reguirements. The licensee or registrant shal not permit any individud to act asa
radiographer unless such individud:
(1) has been certified by the Agency pursuant to 105 CMR 120.321(H)(1) or (3) for the class
of radiography (.e., radioactive materias, radiation machines, or both) that the licensee or
registrant is authorized to perform and such certification has neither expired nor been suspended
or revoked by the Agency; and,
(2) has met the requirements of 105 CMR 120.320(A) (2) through (4).

(C) Traningand Testing Records. Each licensee and registrant shal maintain, for Agency ingpection,
training and testing records which demondtrate that the applicable requirements of 105 CMR
120.320(A) and (B) are met for dl industrid radiographic personnel. Records shdl be kept onform
MRCP 120.300-1 or on clear, legible records containing dl the information required by form MRCP
120.300-1. Records shdl be maintained for ingpection by the Agency for three years following
termination of employment or until the radioactive materia license or certificate of regidration is
terminated.
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120.321: Applications and Examinations
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(A) Any individud applying to the Agency for certification to perform industria radiography shdl:
(1) submit acomplete and legible gpplication on forms prescribed and furnished by the Agency.
(2) pay the appropriate non-refundable fee in accordance with 105 CMR 120.321(J) .
(3) meet the examination requirements set forth in 105 CMR 120.321(D) or satisfy the
requirements for certification based on reciprocity as set forth in 105 CMR 120.321(K); and,
(4) provide evidencethat the requirementsfor the given category and classfor which certification
is sought have been met.

(B) Application
(1) Any individua who seeks Provisond Certification as anindudtrid radiographer shal submit
an gpplication to the Agency no later than July 1, 1999.
(2) The gppropriate fee shal accompany the application when filing with the Agency. An
gpplication shdl be deemed filed on the date thet it is received by the Agency or on the date that
it is postmarked by the United States Postal Service.

(C) Categories of Certification.
(1) The Agency shdl certify individuds to perform industria radiography in one or more of the
following categories.

(@ Cetified Industrid Radiographer;
(b) Provisonaly Certified Industria Radiographer; or,
(¢) Cetified Industrid Radiographer Trainee.
(2) Each certification issued shal include a class endorsement for the type of indudtria
radiography authorized. Such class endorsements are limited to:
(@ Radioactive Materids,
(b) Radiation Machines, or
(c) Radioactive Materids and Radiation Machines.

(D) Examindion Reguirements.
(1) Anindividua who seeks certification asaCertified Industrid Radiographer must have passed,
prior to application for certification, awritten examination gppropriate to the category and class of
certification sought in accordance with 105 CMR 120.321(E). Anindividua seeking certification
as a Certified Industrial Radiographer after July 1, 1999, must pass, within 12 months prior to
gpplication for certification, a written examination gppropriate to the category and class of
certification sought in accordance with 105 CMR 120.321(G). In the event that this examination
isnot passed, theindividua seeking certification asa Certified Industrial Radiographer may apply,
during this 12 month period, for re-examination in accordance with 105 CMR 120.321(D)(4).
(2) Anindividua who holds certification as a Certified Industria Radiographer Trainee shdl teke
the examination for Certified Industrial Radiographer as prescribed by 105 CMR 120.321(E)
within 12 months after certification. In the event that this examination is not passed, the Certified
Industrid Radiographer Trainee may agpply for re-examination in accordance with 105 CMR
120.321(D)(4).
(3) An individud who is a Provisondly Certified Industria Radiographer shal teke the
examination for Certified Industrial Radiographer as prescribed by 105 CMR 120.321(E) on or
before July 1, 1999. In the event that this examination is not passed, the Provisiondly Certified
Indudtrial Radiographer may apply for re-examinaion in accordance with 105 CMR
120.321(D)(4).

[AGENCY NOTE: In the event the provisondly certified industrid radiographer does not
comply with gpplication or testing requirements of 105 CMR 120.321(D)(3), certification as
Provisondly Certified Industria Radiographer shal expire on July 1, 1999
(4) Applicationfor examination or re-examination shal be on formsprescribed by the Department
and shdl include the appropriate fee specified by 105 CMR 120.321(J). Examination fees shal
be non-refundable.
(5) Examinees shdl present photographic identification (e.g., drivers license) a the time of
examingtion.
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120.321: continued

(E) Examination
(1) TheAgency shdl administer examinationsin each class of industria radiography as specified
in 105 CMR 120.321(C)(2) at such times and places as the Agency determines necessary.
(@ Theexamination shdl be availadle through the Conference of Radiation Control Program
Directors, Inc.
(b) The scaled passing score shdl be 70%.
(¢) A candidate who fails an examination may gpply for re-examination in accordance with
105 CMR 120.321(D).
(2 The Agency shdl accept aternative examinations provided that such examinations are found
acceptable by the U.S. Nuclear Regulatory Commission.

(F) Approved Training Program. Industrial radiographer training programs shad| be approved by the
Agency. The Agency shdl recognize other programsapproved by another stateor jurisdiction provided
that such programs consist of standards and procedures that are the same or comparable to the
standards and procedures established by 105 CMR 120.300. The Agency shal baseits approva on
information provided by the training program that shdl incdlude:
(1) Curriculum information sufficient to assure incluson of subjects referenced in 105 CMR
120.395: Appendix A;
(2) Copies of test questions and answers and other evaluation tools and criteria used to
demondirate a participant's comprehension of subject matter in 105 CMR 120.395: Appendix A;
and,
(3) Resumesof ingtructors.

(G) Experience Requirements for Certification. Applicants for certification to perform industria
radiography shdl have a minimum of experience appropriate to each category and class of industrid
radiography asfollows:
(1) Certified Industrid Radiographer
(a) Radioactive Materials..........ccccovveeveeveeesececeeenne 200 hrs
(b) Radiation Machings............ccccvveevrcnnnenesecene 120 hrs
(c) Both Radioactive Materidls and Radiation .......... 320 hrs
Machines of which not less than 200 hours shdl be with radioactive materias and
not less than 120 hours shall be with radiation machines.
(2) Provisondly Certified Industrid Radiographer
(@ Employment asan industria radiographer prior to July 1, 1999; and,
(b) Compliance with the requirements of 105 CMR 120.320(B).
(3) Cetified Industrial Radiographer Trainee. No prior experience required.

(H) Regquirementsfor Issuance of Certification The Agency shdl certify in a category and class of
indugtrid radiography any individua who has satisfied the following reguirements:

(1) Certified Industrid Radiographer
(@ Submitted an gpplication for certification on aform prescribed by the Department;
(b) Submitted the application fee specified in 105 CMR 120.321(J)(1);
(¢) Passed an examination as required by 105 CMR 120.321(D)(1) or satisfies the
requirements for certification based on reciprocity as set forthin 105 CMR 120.321(K); and,
(d) Completed the required hours of experienceinindustrid radiography as specified in 105
CMR 120.321(G) or satisfies the requirements for certification based on reciprocity as set
forth in 105 CMR 120.321(K)
(2) Certified Industrial Radiographer Trainee
(@ Submitted an applicetion for certification on aform prescribed by the Agency;
(b) Submitted the application fee specified in 105 CMR 120.321(J)(1); and,
(¢) Submitted documentation of successful completion of an gpproved training program as
specified in 105 CMR 120.321(F) or satisfies the requirements for certification based on
reciprocity as set forth in 105 CMR 120.321(K)
[AGENCY NOTE: Trainingincludesdidactic study incorporating thosetopicsincludedin 105
CMR 120.395: Appendix A. Training does not include on-the-job experience]
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120.321: continued

(3) Provisondly Certified Industrid Radiographer
(& No later thanJuly 1, 1999, submitted an application for certification on aform prescribed
by the Agency;
(b) Submitted the application fee specified in 105 CMR 120.321(J)(1); and,
() Submitted documentation that prior to July 1, 1999, the individual was employed as an
industria radiographer and has complied with the requirements of 105 CMR 120.320(B).
[AGENCY NOTE: Examples of acceptable documentation are a written statement from an
employer that the applicant is or has been employed as an industrid radiographer or a copy of a
radioactive materidslicense, issued by the Agency or by the regulatory agency having jurisdiction
in another sate, identifying the applicant as an authorized user of industria radiography sources)

(1) Duration of Certification

(1) Theduration of certification issued by the Agency shdl be:

(@ Certified Industria Radiographer ..........cccccueee. fiveyears

(b) Certified Industrid Radiographer Trainee........... two years

(¢) Provisondly Certified Industria Radiographer

CertificationasaProvisondly Certified Industrial Radiographer, issued pursuant to 105 CMR
120.321(H)(3) shdl expireon duly 1, 1999, provided that the application and testing requirements
of 105 CMR 120.321(D)(3) have been met. In the event the provisondly certified industrial
radiographer does not comply with application or testing requirements of 105 CMR
120.321(D)(3), certification as Provisondly Certified Industrial Radiographer shal expireon July
1, 1999.
(2) Caetification for Provisondly Certified Industria Radiographer and Certified Industrid
Radiographer Trainee are nonrenewable.

() Fees
(1) The gpplication fees for examination or certification shall be non-refundable and shall be as
follows
(& Each application for examination by the Agency .......cccc........ $75.00
(b) Each gpplication for certification:
1. Certified Industria Radiographer ..........ccccccvvrvrerenerenene. $50.00
2. Cetified Industrial Radiographer Trainee...........ccocveeeeeee. $50.00
3. Provisondly Certified Industria Radiographer.................. $50.00
(2) The gppropriate fees shdl accompany the gpplication when filing with the Agency.
(K) Reciprocity.
(1) TheAgency shdl issue certification to an applicant who has been certified in another state or
jurisdiction provided thet:

(@ Theapplicant holds a vaid certification in the gppropriate category and class issued by

another state or jurisdiction;

(b) The standards and procedures for certification in the state or jurisdiction that issued the

certificationare the same or comparableto the certification standards established by 105 CMR

120.300.

(¢) The applicant presents a copy of the certification document issued by the other state or

jurisdiction to the Agency; and

(d) The gpplicant submits the application fee in accordance with 105 CMR 120.321(J)(1).
(2 Individuaswho are certified by reciprocity shdl ether:

(& Maintain the certification upon which the reciproca certification was issued; or

(b) Satisfy the requirements of 105 CMR 120.321(H) prior to the expiration of the

certification upon which reciproca certification was issued.

(L) Requirementsfor Renewa of Certification
(1) Prerequisites.
(@ Anindividud shal submit an application for re-examination and renewa of certification
at least 9x months prior to the expiration date of certification. The Agency shal waive this
requirement if the gpplicant satisfiesthe requirements of 105 CMR 120.321(A). Anindividua
may not legaly perform indudtrid radiography without vaid certification.
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(b) Each gpplicant shal submit a complete and legible gpplication with the fee for re-
examination and renewa of certification in accordance with 105 CMR 120.321(A).
(2) Re-examinatiion. Applicants for renewa of certification shal meet the requirements of 105
CMR 120.321(H)(1) including re-examination as described in 105 CMR 120.321(L)(1).
(3) Caertification asa Provisondly Certified Industria Radiographer is nonrenewable.
(4) Caertification as a Certified Industrid Radiography Trainee is nonrenewable.
(5) AnI1.D. card shdl be issued to each person who successfully completes the examination
prescribed in 105 CMR 120.321(E ).
(6) Each person's |.D. card shdl contain hisher photograph. The Agency will take the
photograph at the time the examination is administered.
(7) Thel.D. card remains the property of the Commonweslth of Massachusetts and may be
revoked or suspended under the provisions of 105 CMR 120.322.
(8) A feeof $15.00 shal be paid to the Agency for each replacement of alost I.D. card.

120.322: Revocation or Suspension of an |.D. Card

7/9/99

(A) Any radiographer who violates 105 CMR 120.000 may be required to show cause at aformal
hearing why higher 1.D. card should not be revoked or suspended.

(B) When an Agency order has been issued for an industrial radiographer to cesse and desist from
the use of radioactive materia or revoking or suspending higher |1.D. card, the industria radiographer
ghdl surrender the I.D. card to the Agency until such time as the order is changed or the suspension
expires.

(C) The Agency may act to suspend or revoke an individua's certification for any one or a

combination of the following causes
(1) Knowingly causing amaterial misstatement or misrepresentation to be madein the application
for initid certification or renewa of certification if such misstatement or misrepresentation would
impar the Agency's ability to assess and evauate the gpplicant's qualifications for certification
pursuant to 105 CMR 120.321,
(2) Knowingly fasfying records of employees when such fasfication would impair the Agency's
ability to assess and evauate the gpplicant's qudifications for certification pursuant to 105 CMR
120.321;
(3) Willfully evading the satute or regulations pertaining to certification, or willfully aiding another
person in evading such statute or regulations pertaining to certification;
(4) Exhibiting sSgnificant or repeated incompetence in the performance of indudtria radiography
duties,
(5 Peforming industria radiography in such amanner that requirements of 105 CMR 120.300
are violated resulting in athreet to hedth and safety of theindividua, other workers or the public;
(6) Having had asmilar certification suspended or revoked if the grounds for that suspension or
revocation are the same or equivalent to one or more grounds for suspension or revocation as set
forth herein;
(7) Falure to maintain the out-of-state certification upon which certification by reciprocity was
issued;

(D) If, based uponany of the groundsin 105 CMR 120.322(C), the Agency determines that action
to suspend or revoke certificationiswarranted, the Agency shdl notify theindividua and shdl provide
an opportunity for a hearing in accordance with 801 CMR 1.01 et seq. An opportunity for ahearing
shdl be provided before the Agency takes action to suspend or revoke an individud's certification
unless the Agency finds that an immediate suspension of certification is required to protect against
immediate danger to the public hedth or safety, in which case the Agency shal suspend anindividud's
certification pending a hearing.
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(E) If the Agency findsthat remova of certificationiswarranted, theusua action shdl beasuspenson
of certification for up to one year. The term of suspenson may be reduced by the Director of the
Radiation Control Program, upon the recommendation of the hearing officer, if the hearing officer finds,
based upon evidence presented to him/her during a hearing, that the conditions leading to the
Preiminary Order for Suspension can be cured in less than one year. However, if the Agency finds
that the causes are of a serious or continuous nature, such as past actions which posed an immediate
threat to occupationa or public hedlth or safety, deficienciesthat cannot be cured within oneyear, the
Agency shdl revoke the individud's certification.

(F) When anindividud's certification is suspended or revoked, the individua shall surrender his’her
certification document to the Agency until the termination of the suspension period or until reissuance
of the certification.

(G) Anindividud whose certification has been revoked may seek reingtatement of certification by
filing with the Agency a petition for reingatement. Such petition may be filed one year or more after
the beginning of the revocation period.

120.323:  Personnel Monitoring Control
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(A) The personnd monitoring program shall meet the gpplicable requirements of 105 CMR 120.200.

(B) When peforming indudtrid radiographic operations the following shal apply:
(1) The licensee or regidrant shal not permit an individua to act as a radiographer, or
radiographer trainee unless each individual wears, on the trunk of the body at al times during
radiographic operations, a combination of a direct-reading pocket dosmeter or an eectronic
persona dosimeter, an darming ratemeter, and ether afilm badge, athermoluminescent dosimeter
(TLD), or an opticaly stimulated luminescence (OSL) dosmeter. At permanent radiography
ingtdlations where other gppropriate darming or warning devices are in routine use, the wearing
of an darming ratemeter is not required.
(2) Pocket dosimeters shal meet the criteriain ANSI N13.5-1972 and shdl have arange of zero
to 200 milliroentgens (zero to 2 mSv).
(3) Pocket dosmeters shall be recharged at the start of each work shift.
(4) Exposureindicated by each pocket dosmeter shal be recorded at the beginning of and at the
end of each work shift.
(5) If anindividud's pocket dosmeter is discharged beyond its range (i.e., goes "off-scale”), or
if an individua’s eectronic persond dosmeter reads greater than 200 mrem (2 mSv), industria
radiographic operations by that individua shal cease and the individud'sfilm badge, TLD or OSL
shdl be processed immediatdy. Theindividud shal not return to work with sources of radiation
until adetermination of his’her radiation exposure has been made.
(6) Eachfilm badge, TLD or OSL shdl be assgned to and worn by only oneindividud.
(7) If afilmbadge, TLD or OSL islost or damaged, the worker shal cease work immediately
until areplacement film badge, TLD or OSL isprovided and the exposureis calculated for thetime
period from issuance to loss or damage of the film badge, TLD or OSL.
(8) Each darm dosmeter must:
(@ Be checked to ensure that the darm functions properly (sounds) prior to use a the Start
of each shift.
(b) Emit an darm signd at a preset dose rate of 500 mr/hr (5 mSv/hr).
(©) Require specid means to change the presat darm function; and,
(d) Betested at periods not to exceed one year for correct responseto radiation. Acceptable
dosmeters must darm within plus or minus 20% of the true radiation dose rete.

(C) Records of pocket dosimeter readings of personnel exposures shal be maintained for five years
by the licensee or registrant for Agency inspection. |f the dosmeter readings were used to determine
externd radiation dose (i.e., no TLD, OSL or film badge exposure records exist), the records shal be
maintained until the Agency authorizes disposa.
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(D) Pocket dosmeters shall be checked for correct response to radiation at periods not to exceed
oneyear. Acceptable dosmeters shdl read within plus or minus 20% of the true radiation exposure.
Records of pocket dosimeter cdlibrations shal be maintained for five yearsby thelicensee or registrant

for Agency inspection.
(E) Processors of film badge, TLD and OSL devices must be certified by the NVLAP.

120.330: Operating and Internal Audit Reguirements

(A) (1) Eachlicensee and registrant shal conduct an internal audit program to ensure that the
regulationsin 105 CMR 120.300, the conditions of licens(s) and/or certificate(s) of registration,
and thelicenseg's or registrant'soperating and emergency proceduresarefollowed by radiographic
personnel. These internd audits shal be performed and recorded at intervas not to exceed six
months,

(2) Eachindividud radiographer's performance shdl be audited at intervals not to exceed sx
months, excepting intervaswhen the radiographer performsno radiography. If aradiographer has
not performed radiography during a sx month period, hisher performance must be audited
immediately upon hig’her resumption to radiography. Records of audits shall be maintained by the
licensee or registrant for Agency ingpection for five years from the dete of the audit.

(3) Theagency may condder aternativesin those Stuations where the individua serves as both
radiographer and RSO.

(4) Inthose operaions where a single individua serves as both radiographer and RSO, and
performs al radiography operations, an ingpection program is not required.

(5) Each licensee shdl provide annua refresher safety training for each radiographer and
radiographer trainee at intervas not to exceed 12 months.

(B) Each licensee and regigtrant shal provide, as a minimum, two radiographic personnd when
sources of radiation are used at temporary job Stes. If one of the personnd isaradiographer trainee,
the other radiographic personnel must be a radiographer.

(C) Collimatorsshdl beusedinindustria radiographic operationswhich use crank-out devices except
when physicaly impossible

(D) Noindividua other than a radiographer or a radiographer trainee who is under the persond

supervison of a radiographer shall manipulate controls or operate equipment used in industria
radiographic operations.

120.331:  Security in Fidd Operations

(A) During each indudtria radiographic operation, a radiographer or radiographer trainee shall
maintain visua survelllance of the operation to protect against unauthorized entry into aradiation area
or high radiation area, except where the high radiation areais equipped with a control device or darm
system as described in 105 CMR 120.227(A) or (B).

(B) Radiographic exposure devices shdl not be | eft unattended except when in storage or physically
secured againg unauthorized removal.

(C) The seded source shdl be secured and immobilized in its shielded position in the radiographic
exposure device with an gppropriate locking or latching mechanism each time the sedled source is
returned to its shielded pogition.

(D) Notwithstanding the requirements of 105 CMR 120.243(A), High Radiation Areawarnings may
be placed at the periphery of the Radiation Area, or at the perimeter of access control.

120.332: Posting

Areas in which indugtrid radiography is being performed shall be posted conspicuoudy in
accordance with 105 CMR 120.200 including:
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(A) RadiationAress. Eachradiaionareashdl be posted conspicuoudy withasignor sgnsdisplaying
the radiation symbol and the words:

CAUTION (OR DANGER)
RADIATION AREA
Radiation area means any area, accessible to individuas, in which radiation levels could result in an

individud receiving adose equivaent in excess of 0.05 mSv (0.005 rem) in one hour a 30 centimeters
from the source of radiation or from any surface that the radiation penetrates.

(B) HighRadiation Area. Each high radiation areashdl be posted conspicuoudy with asign or Sgns
displaying the radiation symbol and the words:

CAUTION (OR DANGER)
HIGH RADIATION AREA
High Radiation Area means an area, accessble to individuas, in which radiation levdls could result in

anindividua receiving adose equivaent in excessof 1 mSv (0.1 rem) in 1 hour at 30 centimetersfrom
any source of radiation or from any surface that the radiation penetrates.

(C) Ropesand/or barriersshal be used as necessary to prevent unauthorized entry to radiation aress.

(D) Notwithstanding the requirements of 105 CMR 120.242(A), each radiation areamay be posted
in accordance with 105 CMR 120.242(B), i.e., High Radiation Areawarnings may be placed &t the
periphery of the controlled area.

120.333: Radiation Surveys and Survey Records
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(A) No radiographic operation shal be conducted unless at least one cdibrated and operable

radiation survey meter, as described in 105 CMR 120.314, is available and used & each site where
radiographic exposures are made.

(B) A survey with aradiation survey insrument shal be made after each radiographic exposure to
determine that the sealed source has been returned to its shielded posdition. The entire circumference
of the radiographic exposure device, including the source guide tube and collimator if provided, shdl
be surveyed.

(C) A survey shall be made of the storage area as defined in 105 CMR 120.302 whenever a
radiographic exposure device is being placed in storage.

(D) A physicd radiation survey shal be made after each radiographic exposure using radiation
meachines to determine that the machineis "off."

(E) (1) All potentid radiation areas in which industria radiographic operations are to be
performed shall be posted in accordancewith 105 CMR 120.332, based on calculated doserates,
before indudtrid radiographic operationsbegin. An areasurvey shdl be performed during thefirgt
radiographic exposure (i.e., with the sedled source in the exposed postion) to confirm that 105
CMR 120.332 requirements have been met and that unrestricted areas do not haveradiation levels
inexcessof thelimitspecifiedin 105 CMR 120.221(A). Surveysto confirm the extent of the High
Radiation Area, 1 mSv/hr (100 mr/hr), within the Radiation Area should not be undertaken.

(2 Eachtimethe exposure deviceisrelocated and/or the exposed position of the sealed source
is changed, the requirements of 105 CMR 120.333(E)(1) shdl be met.

(3) Therequirementsof 105 CMR 120.333(E)(2) do not apply to pipdineindustria radiographic
operations when the conditions of exposureincluding, but not limited to, the radiographic exposure
device, duration of exposure, source strength, pipe Size, and pipe thickness remain constant.
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(F) A survey with aradiation survey instrument shal be made to determine that the sealed source has
beenreturned to its shielded position any time aradiographic exposure deviceisplaced in storage. The
entire circumference of the radiographic exposure device, including the source guide tube and
collimator if provided, shal be surveyed.

(G) If avehideisto be used for storage of radioactive materid, avehicle survey shal be performed
after securing radioactive materia in the vehicle and before transport to ensure that radiation levels do
not exceed the limits specified in 105 CMR 120.221(A) at the exterior surface of the vehicle.

(H) Surveys shdl be performed on storage containers to ensure that radiation levels do not exceed
the limits specified in 105 CMR 120.221(A). These surveys shdl be performed initidly with the
maximum amount of radioactive materia present in the storage location and theresfter at the time of
the quarterly inventory and whenever storage conditions change.

() A survey meeting the requirements of 105 CMR 120.333(F) shal be performed on the
radiographic exposure device and the source changer after every sealed source exchange.

(J Records shal be kept of the surveys required by 105 CMR 120.333(E), (F), (G), (H), (I) and
105 CMR 120.318(A). These records shdl be maintained for Agency ingpection for five years after
completion of the survey. If a survey was used to determine an individud's exposure due to |oss of
personnd monitoring data, the records of the survey shdl be maintained until the Agency authorizes

disposal.

120.334: Records Required at Temporary Job Sites

Each licensee and regidrant conducting industrid radiography a atemporary job ste shdl have
the following records available at that Ste for Agency inspection:

(A) The appropriate license or certificate of registration or equivalent document;
(B) The appropriate operating and emergency procedures,
(C) The gpplicable Agency rules,

(D) The survey records required pursuant to 105 CMR 120.333 for the period of operation at the
gte
(E) Thedaily pocket dosimeter records for the period of operation at the Site; and,

(F) Themost recent records of instrument and device cdibration and source leak tests. Acceptable

recordsincludetags or labelswhich are attached to the devices or survey instruments and decay charts
for sources which have been manufactured within the last Sx months.

120.337:  Specid Reguirements and Exemptions for Enclosed Radiography
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(A) Systems for enclosed radiography, including shielded-room radiography and cabinet x-ray
systems not otherwise exempted, shall comply with al gpplicable requirements of 105 CMR 120.300.

(B) Systemsfor enclosed radiography designed to dlow admittance of individuas shdl be evauated
at intervalsnot to exceed oneyear to ensure compliance with the applicable requirementsof 105 CMR
120.300, 120.221(A) and 120.222. Records of these evauations shal be maintained for Agency
ingpection for five years after the eva uation.

(C) Certified cabinet x-ray systems are exempt from the requirements of 105 CMR 120.300 except

that:
(1) Theregigrant shal comply with the requirements of 105 CMR 120.020 and 120.200.
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(2) Tedtsfor proper operation of interlocks must be conducted and recorded in accordance with
105 CMR 120.319. Recordsof thesetestsshall be maintained for Agency inspection until disposal
is authorized by the Agency.

(3) Theregigrant shdl perform an evduationto determine compliance with 21 CFR 1020.40 at
intervas not to exceed one year. Records of these evauations shal be maintained for Agency
ingpection for five years after the evauation.

(D) Cetified cabinet x-ray systems shdl be maintained in compliance with 21 CFR 1020.40 and no
modificationmay be madeto the system unless prior agency approva has been granted by the Agency
pursuant to 105 CMR 120.020.

120.340: Underwater and L ay-barge Radiography

(A) Underwater and/or lay-barge radiography shdl not be performed unless specificaly authorized
in alicense issued by the agency in accordance with 105 CMR 120.360.

(B) Inaddition to the other requirements of 105 CMR 120.300, the following requirements apply to
the performance of lay-barge radiography:
(1) Cobdt-60 sources with activities in excess of 740 GB(q (20 Ci) (nomind) and iridium-192
sources with activities in excess of 3.70 TBq (100 Ci) (nomind) shdl not be usad in the

performance of offshore platform or lay-barge radiography.
(2) Cdllimators shdl be used for dl indudtriad radiographic operations performed on lay-barges.

120.350:  Prohibitions

(A) Indudria radiography performed with a sealed source that is not fastened to or contained in a
radiographic exposuredevice(fishpol etechnique) isprohibited unlessspecifically authorized inalicense
issued by the agency.

(B) Retrieva of disconnected sources or sources that cannot be returned by norma meansto afully
shielded position or automatically secured in the radiographic exposure device, shal not be performed
unless specificaly authorized by alicense condition.

120.360: _Licensng and Regidration Requirements for Industrial Radiographic Operations

7/9/99

(A) Theuse of sedled sourcesin industria radiographic operations shall be licensed in accordance
with 105 CMR 120.100.

(B) The use of radiation machines in industrid radiographic operations shal be registered in
accordance with 105 CMR 120.020.

(C) Inaddition to the licensing requirementsin 105 CMR 120.100 and the registration requirements
in105 CMR 120.020, an gpplication for alicense or certificate of registration shdl includethefollowing
information:
(1) A schedule or description of the program for training radiographic personne which specifies:
(@ Initid training;
(b) Annud refresher training;
(¢) On-the-job training; and,
(d) Methods to be used by the licensee or registrant to determine the knowledge,
understanding, and ability of radiographic personne to comply with Agency rules, licensing or
registration requirements, and the operating and emergency procedures of the applicant.
(2) Writtenoperating and emergency procedures, including al itemslisted in 105 CMR 120.398:
Appendix D.
(3) A description of the interna inspection system or other management control to ensure that
radiographic personnd follow license or regidration provisons, rules of the Agency, and the
gpplicant's operating and emergency procedures,
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120.360: continued

(4) A ligt of permanent radiographic installations and descriptions of permanent storage and use
locations. Radioactive materia shal not be stored at a permanent storage location or used at a
permanent use location unless such storage or use location is specificaly authorized by the license.
A gstorage or uselocation ispermanent if radioactive materid isstored at thelocation for more than
90 days and any one or more of the following gpplies to the location:

(@ Tedephone sarviceis established by the licensee;

(b) Industrid radiographic services are advertised for or from the location;

(¢) Industrid radiographic operations are conducted at other sites due to arrangements made

from the location;
(5) A desription of the organization of the indudtrid radiographic program, including delegations
of authority and respongbility for operation of the radiation safety program; and,
(6) A description of the program for inspection and maintenance of radiographic exposure devices
and transport and storage containers (including applicable items in 105 CMR 120.318 and
120.396: Appendix B)
(7) If alicense gpplication includes offshore platform and/or |ay-barge radiography, asaminimum
adescription of:

(&  transport procedures for radioactive materid to be used in industria radiographic

operations,

(b) <oragefacilitiesfor radioactive materid; and,

() methodsfor restricting accessto radiation aress.
(8) A description of procedures for verifying and documenting the certification status of
radiographers and for ensuring that the certification of individuds acting as radiographers remans
vdid.

(D) A licensewill beissued if the requirements of 105 CMR 120.100 and 120.360 are met.

(E) A certificate of regigtration will be issued if the requirements of 105 CMR 120.020 and 120.360
are met.

120.380: Radiation Safety Officer

7/9/99

(A) A radiation safety officer (RSO) shall be designated for every license and certificate of registration
issued by the Agency.

(B) TheRSO'squdifications shdl include:
(1) Possesson of a high school diplomaor a certificate of high school equivaency based onthe
GED test;
(20 Completion of the training and testing requirements of 105 CMR 120.320(A) and
120.320(B)(3), (4), and (5); and,
(3) Two yearsof documented experience related to radiation protection, including knowledge of
industria radiographic operations.

(©) The specific duties of the RSO include, but are not limited to, the following:
(1) Toestablish and oversee operating, emergency, and ALARA procedures, and to review them
regularly to ensure that the procedures are current and conform with these rules;
(2) Tooversee and approvedl phases of thetraining program for radiographic personnel so that
appropriate and effective radiation protection practices are taught;
(3) To ensure that required radiation surveys and lesk tests are performed and documented in
accordance with 105 CMR 120.000, including any corrective measures when levels of radiation
exceed established limits;
(4) To ensure that personnel monitoring devices are calibrated and used properly by
occupationally-exposed personnd, that records are kept of the monitoring results, and that timely
notifications are made as required by 105 CMR 120.200;
(5) Toenaurethat any required interlock switches and warning signds are functioning and that
radiation signs, ropes, and barriers are properly posted and positioned;
(6) Toinvedtigate and report to the Agency each known or suspected case of radiation exposure
to an individua or radiation level detected in excess of limits established by these rules and each
theft or loss of source(s) of radiation, to determine the cause, and to take steps to prevent its
recurrence;
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120.380: continued

(7) To haveathorough knowledge of management policies and adminidirative procedures of the
licensee or regidtrant;

(8) To assume control and have the authority to inditute corrective actionsincluding shutdown of
operations when necessary in emergency Situations or unsafe conditions;

(9) Tomaintain records asrequired by 105 CMR 120.000 (see 105 CMR 120.397: Appendix
O).

(10) To ensure the proper storing, labeling, transport, and use of exposure devices and sources
of radiation;

(12) To ensure that quarterly inventory and ingpection and maintenance programs are performed
in accordance with 105 CMR 120.316 and 120.318; and,

(12) To ensure that personng are complying with 105 CMR 120.000, the conditions of the
license or the regidration, and the operating and emergency procedures of the licensee or
regisirant.

120.385: Natification of Incidents

(A) The Agency shdl be notified of the loss or theft of sources of radiation, overexposures, and
excessve leves in accordance with 105 CMR 120.281, 21.1202, 120.282, 120.283, and 120.288.

(B) Inaddition, each licensee or registrant shall submit awritten report within 30 daysto the Agency
whenever one of the following events occurs:

(1) A source assembly cannot be returned to the fully-shielded position and properly secured;
(2) The source assembly becomes unintentionaly disconnected from the drive cable;

(3) Any component critical to safe operation of the radiographic exposure devicefallsto properly
perform its intended function; or,

(4) Anindicator on aradiation-producing machinefailsto show that radiation is being produced,
an exposure switch fails to terminate production of radiation when turned to the off position, or a
safety interlock fails to terminate x-ray production.

(C) The licensee or regigrant shdl include the following information in each report submitted in
accordance with 105 CMR 120.385(B):

(1) A description of the equipment problem;

(2) Causeof eachincident, if known;

(3) Manufacturer and model number of equipment involved in the incident;
(4) Location, time, and date of the incident;

(5) Actionstaken to establish norma operations;

(6) Corrective actions taken or planned to prevent recurrence; and,

(7) Names of personnd involved in the incident.

120.390: _Reciprocity

All reciproca recognition of licenses and certificates of regigtration by the Agency will be granted

in accordance with 105 CMR 120.190 and 120.033.

120.395: Appendix A -- Subjects for Ingtruction of Radiographer Trainees

7/9/99

Traning provided to qudify individuds as radiographer trainees in compliance with 105 CMR

120.320(A) shdll be presented on aforma bass. The training shal include the following subjects:

Fundamentas Of Radiation Safety

A. Characterigtics of radiation
B. Unitsof radiation dose (Severt, rem) and quantity of radioactivity (becquerd, curie)
C. Significance of radiation dose

1. Radiation protection standards

2. Biologicd effects of radiation dose

3. Review of case histories of radiography accidents
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120.395: continued

D. Levdsof radiation from sources of radiation
E. Methods of controlling radiation dose

1. Working time

2. Working distances

3. Shidding

Il. Radiation Detection Instrumentation To Be Usaed
A. Useof radiaion survey insruments
1. Operation
2. Cdibration
3. Limitations
B. Survey techniques
C. Useof personnd monitoring equipment
Film badges
TLD's
OSL'’s
Pocket dosimeters
Alarming ratemeters
Electronic persona dosmeters

ok wbdE

[11. The Requirements Of Pertinent Federd And Commonwed th Regulations
IV. TheLicensee's Or Registrant's Written Operating And Emergency Procedures

V. Radiographic Equipment To Be Usd
A. Remote handling equipment
B. Operation and control of radiographic exposure devices and sedled sources, including pictures
or models of source assemblies (pigtails)
C. Storage and transport containers, source changers
D. Equipment maintenance
E. Operation and control of x-ray equipment
F. Callimators
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120.396: Appendix B -- Generd Requirements for Inspection of Industrial Radiographic Equipment

|.  Panoramic devices (devices in which the sedled source is physicaly removed from the shielded
container during exposure) shall be inspected for:
A. Radiographic exposure unit
Abnormd surface radiation levels anywhere on camera, collimator, or guide tube
Condition of safety plugs
Proper operation of locking mechanism
Condition of pigtail connector
Condition of carrying device (straps, handle, etc.)
Proper labeling
B. Sourcetube
Rug, dirt, or dudge buildup insde the source tube
Condition of source tube connector
Condition of source stop
Kinks or damage that could prevent proper operation
Presence of radioactive contamination
ontrol cables and drive mechanism
Proper drive mechanism with camera, as appropriate
Changes in genera operating characterigtics
Condition of connector on drive cable
Drive cable flexibility, wear, and rust
Excessive wear or damage to crank assembly parts
Damage to drive cable conduit that could prevent the cable from moving fredy
Connection of the control cable connector with the pigtail connector for proper mating
Proper operation of source position indicator, if gpplicable
Presence of radioactive contamination

oSOk~ wWNE

CONODTORAWDNRPAQOOMWDNDE

II. Directiona beam devices shdl be ingpected for:
A. Abnorma surface radiation
B. Changesin the generd operating characteristics of the unit
C. Proper operation of shutter mechanism
D. Chdfing or binding of shutter mechaniam
E. Damage to the device which might impair its operation
F. Proper operation of locking mechanism
G. Proper drive mechanism with camera, as appropriate
H. Condition of carrying device (strap, handle, etc.)
I. Proper labding

7/9/99 105 CMR - 421



120.397: Appendix C -- Time Reguirements for Record Keeping

Specific
Section

105 CMR 120.310

105 CMR 120.314

105 CMR 120.315

105 CMR 120.316
105 CMR 120.317

105 CMR 120.318

105 CMR 120.319

105 CMR 120.320

105 CMR 120.330

105 CMR 120.323

105 CMR 120.323

105 CMR 120.323

105 CMR 120.333

105 CMR 120.334

105 CMR 120.337

Name of Record

Receipt, Transfer and Disposa

Survey Instrument Cdibration
Leskage or Contamination Tests
Quarterly Inventory

Utilization Logs

Quarterly Inspection and
Maintenance

High Radiation Area Control

Training and Testing Records

Internal Audit Program

Pocket |onization Chamber
(i.e., Pocket Dosmeter)

Cdibrations

Personnel Monitoring Records
Pocket |onization Chamber
(i.e., Pocket Dosmeter)
Readings

Alarm dosimeter Cdibrations

Radiaion Surveys

Records at Temporary Job Sites

Initial and Annua Evauation of
Enclosed Radiography Systems
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Time Interval Required
for Record Keeping

Until the radioactive material
licenseor certificate of regigtration
isterminated

five years

fiveyears

five years

five years

fiveyears

fiveyears

Until the radioactivematerial
licenseor certificate of regigtration
is terminated. Three years after

termination of employment
five years

five years

Until the radioactive

meaterid license or

certificate of

regigretion is terminated

five years

five years or until the radioactive
materid license or certificate of
regidration is teminated if a
survey was used to determine an
individud's exposure

During temporary job

Ste operations

five years
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120.398:  Appendix D -- Operating and Emergency Procedures

7/9/99

The licensee's or regigtrant's operating and emergency procedures shdl include ingtructionsin at
least the following:

A. Handling and use of sources of radiation for industrid radiography such that no individud islikely
to be exposed to radiation doses that exceed the limits established in 105 CMR 120.200;

B. Methods and occasions for conducting radiation surveys, including lock-out survey requirements,
C. Methodsfor controlling access to industrid radiography aress,

D. Methods and occasions for locking and securing sources of radiation;

E. Personne monitoring and the use of personnel monitoring equipment, including stepsto be taken
immediately by industria radiographic personnel in the event a pocket dosmeter is found to be
off-scae as described in 105 CMR 120.323(B)(5);

F. Methods of trangporting equipment to field locations, including packing of sources of radiaion in
the vehicles, pogting of vehicles, and controlling of sources of radiation during transportation (including
goplicable U.S. Department of Transportation requirements);

G. Methodsor proceduresfor minimizing exposure of individuasin the event of an accident, including
procedures for a disconnect accident, a transportation accident, and loss of a sedled source;

H. Proceduresfor notifying proper personnel in the event of an accident;
|. Specific pogting requirements;
J. Maintenance of records (105 CMR 120.397: Appendix C); and,

K. Inspection and maintenance of radiographic exposure devices, source changers, storage
containers, trangport containers, source guide tubes, crank-out devices, and radiation machines.
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